Psyche [Vol. 94 web is also a non-random process; i.e., spiders have the ability to choose whether or not to attack, ignore or reject prey caught in their webs. Behavioral choices made by spiders at this level of contact are made on the basis of prey size, activity, and palatability (Riechert & Luczak 1982; Shelly 1983 Shelly , 1984 . Here, we examine the prey capture process in a common orb-weaving spider, and demonstrate selectivity at several levels.
STUDY SPECIES
Micrathena gracilis is a common orb weaver (Araneidae) occurring in the Eastern deciduous forest region of North America (Levi 1985) . Micrathena occurs solely in large open spaces in the forest understory, where it is exposed to a diversity of flying insect prey. M. gracilis builds a small (20 cm diameter) orb within a relatively large frame (often 1.5-2 meters across). This suggests that these spiders have a large energetic expense in their webs, but should have a low encounter probability for all but the most abundant of prey. In addition, Micrathena is slow moving and almost clumsy, and usually takes > 3 sec. to reach a prey item in its web. Since most insects can escape entanglement in that time (Nentwig 1982) , prey capture efficiency should also be low. This species is thus uniquely suited to provide a conservative test of the null hypothesis of no prey selectivity, because its characteristics suggest that opportunistic predation and extreme generalization of diet are an appropriate strategy.
In an earlier study (Uetz & Biere 1980) , the prey caught in several types of web-mimicking traps (windowpane, sticky screen, artificial sticky web) and in a sweep net were compared with prey captured by spiders. It was clear from these data that M. gracilis were not taking prey in the proportions encountered. The spiders appear to capture larger flies and hymenopterans at far greater frequencies than they are potentially available. Artificial sticky webs, similar in size and with thread density identical to M. gracilis, were hung in the forest next to live spiders. For several days, the insects that flew into and escaped from the natural and artificial webs were noted from an observation post nearby. Both webs retained a different size array of insects than they encountered, and from this array, spiders selected only the largest insects (Uetz & Biere 1980) . These preliminary studies suggested that M. gracilis, contrary to predictions based on its habits, might be a prey size specialist, and so this study was conducted.
METHODS
The study sites (Robinson and Robinson 1970) .
The design of our ASW's differs from that of previous studies in construction, area, mesh structure, and thread thickness. In comparison to Chacon and Eberhard (1980) , ours more closely resembled the structure of actual spider webs, due to the presence of "radii", and thread thickness of 0.22 mm, (theirs was nearly 1.0 mm thick). This reduced the visibility of traps, an especially important consideration when studying diurnal orbweavers. Even though the "radii" of our traps were sticky, we believe that their presence is important since insects are often only capable of detecting and avgiding webs, after it appears that they are going to strike it (Turnb.ull 1960; Buskirk 1975; pers. obs.) . If an insect is able to detect individual threads and alter its course to avoid a collision (or fly mistakenly into another sticky thread), it will probably do so because the thread is there and not because it may or may not be sticky. The elimination of "radii" from ASW traps could alter the flight behavior of small insects that are capable of flying through wider meshes in a way that is different than if they were present. Because the function of these devices is to intercept flying insects in nearly the same manner as spider webs, Chacon and Eberhard (1980) The constraints on spider "decision-making" in the prey capture process involve a balance between the cost of handling of the prey item and the return in biomass from the investment of energy in its capture. Turnbull (1973) suggests that the size range of prey attacked by spiders is set at the lower end of the range by a minimum amount of biomass needed to "justify" the energy expended, and at the upper end of the range by limits to handling probability of escape, and danger to the spider. The profitability of prey capture by spiders will thus determine how much a spider will specialize on particular prey types. If among the prey available there are species which are easier to capture and/or subdue, or in some way are more likely to provide a high reward for the energy expended, they should be preferred over others (which should be ignored or rejected unless the hunger level dictates otherwise) (Charnov 1976) . Riechert (in Riechert & Luczak 1982) has shown that Agelenopsis rejects a total of 20.8%, and ignores 11.3%, of all potential prey, based primarily on the profitability factors mentioned above. She also found that the majority of these "decisions" were made early in the prey capture sequence, and suggests that selection should favor discrimination among prey before much energy is expended in the capture process.
Micrathena appears to concentrate its efforts on larger size classes where the available biomass is the greatest, not the small size classes where the abundance of prey is the greatest. This species forages in an optimal manner in the long term sense (Dawkins 1986) , by electing to attack the size classes and taxa that provide the spider with the most energetic reward, despite low availability. Even though the spider would appear to forage in a sub-optimal manner, by ignoring a disproportionately higher number ofsmall prey, it is not necessarily omitting a large amount of biomass ((15%) from its diet by doing so (Nentwig 1985) . It is probable that the spider consumes these insects at night when it takes down its web (ifthe insects do not escape during the day). The spider may therefore reap this collective caloric benefit without actively attacking each small insect striking its web during the day.
By following the predatory sequence of Micrathena gracilis (Fig.  2) , it is clear that throughout the sequence, the spider is presented with many more small insects than large insects. After the web has restrained an insect, the spider will either attack it or ignore it. It has been shown that the spider attacks insects > 3 mm with a significantly higher frequency than it does those < 3 mm, which are ignored most of the time. Similar results were seen in Micrathena schreibersL a neotropical congener (Shelly 1984 Riechert and Luczak 1982; Shelly 1984) . During the course of observations, spiders did appear to make a choice of whether or not to attack certain insects, most probably based on some sort of vibrational stimuli. For example, the spider was often seen orienting toward the impact area of a small insect with the web, plucking the radii in that area, and even advancing a few millimeters toward the insect, but not attacking it. The impact of the insect may have been enough of a vibrational stimulus to initiate the attack sequence, but the lack of vibration after impact indicated either a very small prey item or no prey item. Suter (1978) found that the impact stimulus was important in initiating the attack behavior of Cyclosa turbinata, another forest-dwelling orb-weaver. This particular species may be capable of detecting the mass of an insect by its impact vibration, which could be, according to Suter, a mechanism for discerning the insect's relative food value. This same mechanism could be operating in Micrathena. Riechert and Luczak (1981) Table  1 ), and they pose little threat to the spiders. Micrathena exhibits the more primitive "bite-wrap" behavior pattern ), Psyche [Vol. 94 which suggests that it should be more efficient in attacking fastescaping but relatively harmless prey. Prey size is probably a more important criterion in prey selectivity for such a species than is prey type. The hunger level of the spider may also play an important role in what the spider may choose to attack, but it is a difficult parameter to control in observational field studies such as this. Spiders are often subjected to severe food shortages (Olive 1982) and may switch from being a specialist to a generalist, i.e. accept a less preferred prey item due to the paucity of preferred prey types (Emlen 1966; Schoener 1969 Schoener , 1971 Pulliam 1974; Lacher et al. 1982 ).
The degree of selectivity shown by Micrathena grailis is surely not as precise as many prey specialists (see Stowe 1986 ). However, given that any specialization should be risky for a spider with its attributes, this prey selectivity must pay off in providing this species with an apparently adequate diet.
SUMMARY
The prey of a common deciduous forest orb-weaver, Micrathena gracilis (Walckenaer), was compared with potential prey sampled by artificial sticky web traps. Comparison of traps and webs indicated that webs of Micrathena are selective, showing selectivity for Diptera sized greater than 3 mm, even though the majority of prey hitting webs and in traps are much smaller. Spiders also showed selectivity in attacking larger dipteran prey, and ignoring the majority of tiny insects (< 3 mm) stuck in their webs. Prey specialization seen in Micrathena appears based primarily on insect size, and is likely related to the profitability (energetic reward) of larger Diptera as prey.
